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1982). Although that seems good fortune r 19 of the 38 major weeds of
American maize, a C4 plant, are C3 plants (USDA, 1972).

The generality of C3 gaining relative to C4 plants in rising C02
has been demonstrated by crops and weeds. The C3 weed velvet leaf
(Abutilon theophrasti) increased its growth more than maize when C02
was increased. On the other hand, the C4 weed, itch grass (Rottboellia
exaltata) , gained less than the C3 crop, soybean (Glysine max)
(Patterson and Flint, 1980).

In addition to a gradual increase of a few percent in growth, C02
can conceivably remove a limitation to the spread of a weed. Thus,
okra, which is a crop becoming a weed, can grow at lower temperature
and presumably at higher latitudes if C02 is enriched (Sionit et al.,
1981b).

Limitations of fertilizer, water, or light might of course limit the
realization of an advantage of CO2 to a weed or crop. In fact, how-
ever, limited nutrients and water have failed to nullify the benefits
of C02, including those to the height and leaf area that will affect
competition for light (Patterson and Flint, 1982). Thus increases in
atmospheric C02 may affect the competition of weeds and crops, some-
times to the advantage of the crop and sometimes to the weed.

6.2.6 Direct Effects of COo on Yield

The integration and the practical outcome of all the effects enumerated
above is yield. Calculating the direct effect of increased C02 on
yield is chancy because of lack of experimental data. Few food, feed,
or fiber crops have been grown at elevated C02 from sowing to harvest.
Most experiments have been brief, with emphasis on a specific stage of
growth, and have been conducted with flowers and ornamentals rather
than crops. Kimball (1982) recently summarized the results of 70 C02
enrichment experiments conducted during the past 64 years.  In Table
6.1 the results of several experiments are presented for the entire
life cycle of crops.

All experiments were in growth chambers and greenhouses? no results
from fields were available. In all experiments plants were grown in
optimum environments without pests and with abundant water and nutri-
ents. We cannot claim that light was optimum because plants seldom
enjoy this status when grown in chambers and greenhouses. Although all
experiments were performed in equable environments, all experiments
were, nevertheless, dissimilar. Some experiments included stressful
conditions as treatments. As these stresses might reflect a situation
encountered in the field, their effect on response of yield to C02
was important to our evaluation.

First beta, here taken as the percent change in yield per percent
change in C02, is examined. The range is a 0.1 to 0.9% increase in
dry weight per percent increase in C02. As in the estimation of beta
from the simple response to C02 shown in Figure 6.1, the global
estimate of 0.25 for beta (see Woodwell, this volume, Chapter 3,
Section 3.3) is not denied by these additional botanical estimates. In
addition, there is evidence in Table 6.1 that drought or lack of